Abstract: 13 Proteins with nucleotide-binding site (NBS) and leucine-rich repeats (LRRs) have been 14 reported to play important roles in plant disease resistance, growth, and development. 15 However, no comprehensive analysis of this protein family has been performed in 16 conifers. Here we report that the Pinus monticola PmTNL2 gene is a member of the NBS- Several genetic loci conferring major gene resistance (MGR) to WPBR were discovered in 62 several species, including sugar pine (Cr1), western white pine (Cr2), southwestern 63 white pine (Cr3), and limber pine (Cr4). In addition, breeding and conservation programs 64 also identified several phenotypic types of quantitative partial resistance to C. ribicola 65 (Sniezko et al. 2014 and only presents in some proteins from either angiosperms or gymnosperms (Fig. 1) .
189
The putative PmTNL2 protein had 44% amino acid identity to PmTNL1a (Fig. 3c) .
228
In addition to seasonal regulation of gene expression, we also measured PmTNL2 229 mRNA levels in wounded needles and found that PmTNL2 transcript was induced (~7-230 fold, P < 0.002) at 24-h post wounding treatment (Fig. 3d ).
231
PmTNL2 promoter structure and cis-elements 232 The PmTNL2 promoter region was sequenced to identify cis-elements that might Table 2 . (Fig. 4) . A weak 263 GUS staining was observed in vascular tissues of the cotyledons and hypocotyl arch of 2 264 day-old seedlings ( Fig. 4-a) . In 5-day-old seedlings, PmTNL1 promoter-directed GUS 265 activity was upregulated throughout the whole vascular system from root, hypocotyl, to 266 cotyledons ( fig. 4-b and c) , and the strongest GUS staining was observed in the apical 267 top meristem (Fig. 4-d) . GUS-staining also showed a vascular tissue-specific pattern in 268 the leaves (albeit more weakly) (Fig. 4-e) and stems (Fig 4-g ) of the mature plants. As 269 plants initiate reproductive growth, strong GUS staining was detected throughout the 270 young florescence, including florescence meristems and floral meristems (Fig. 4-g and i) . needles and roots), with the highest expression level in shoot tips (Fig. 3) . Consistently, 374 the strongest GUS staining was observed in the stem apical meristem and young 375 florescence, including floral meristems (Fig. 4) .
376
Five development-related cis-elements, with copy number varying from one to 377 seven, were detected in the PmTNL2 promoter region (Table 2) 
